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The air handling system is approaching the end of its original design life and deteriorated to a 
condition that likely could adversely impact on Space Shuttle mission support. There are already 
internal leaks in the chilled water coil bundles and repairs cannot be made due to time and work 
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Figure 1 - Site Location Plan 
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CONSTRUCTION OF FACILITIES 



This project provides for the replacement of five obsolete helium refrigerators with three new 
larger helium refrigerators in the Space Environment Simulation Laboratory, Building 32. This 
helium refrigeration system is essential for attaining and maintaining high-vacuum conditions for 
thermal vacuum testing of program-related test articles, devices, and systems. 
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Refrigeration Systems 
and Enclosure 




LYNDON B. JOHNSON SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 
REPLACE THERMAL VACUUM HELIUM REFRIGERATION SYSTEMS 











The existing HTHW system is 27 years old, inefficient, and does not provide control of the water 
temperature leaving the Utility Annex. The present system causes variations in temperature that 
could damage equipment which must be maintained at close tolerance. In addition, modifications 
of the control system included in this project will allow for balancing HTHW water flow with 
system loads optimizing energy efficiency. 



.plement this project will result in continued inefficient operation of the HTHW 
system in the launch control area, which risks equipment damage and/or disruption to 
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FIGURE 1 


CONSTRUCTION OF FACILITIES 
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FIGURE 1 



Two new water tanks are required to provide redundancy and preclude a two-month shutdown to 
refurbish the existing 27-year-old tanks. Safety and launch operations personnel require the 
existing Shuttle fire protection systems to remain operational at all times. Therefore, new 
tanks will be constructed and become operational before the existing tanks are allowed to be 
taken out of service and refurbished. Existing tank refurbishment is required to repair existing 
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Deferral of this project will result in a continued inefficiency in the evaluation of fire 
signals received by the central fire alarm monitoring system. Without this project, there would 
be an increase in the risk of misdirecting the fire department, which adds delays to the critical 
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The X-Ray and Staging Facility is used to modify and store completed External Tanks. Inspection 
of the decking revealed cracking and spalling of several concrete ceiling panels. This conditio 
developed because the building had no ventilation, and moisture accumulated within the facility. 
In addition, the roof leaked, exposing the steel reinforcement bars to moisture. The resulting 
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Partial Floor Plan 

figure 2 Building 207 CF i-37 





00 

CO 


CO 

x 


o 

< 

X 

X 

o 

o 

P 

H 

U 

D 

(X 

H 

CO 

o 

<j 


CO 

CO 

H 

< 

2 

M 

H 

CO 

CO 

CTi 

co 


(X 

< 

CO 

>H 

X 

< 

o 

CO 

1 — I 

X 


a 


CO 

P 

<d 

P 

tO 


CT3 

-H 

P 

P 

CO 

3 

TJ 

C 


<U 

P 

P 

co 

co 

<D 

p 

x 

p 

D 


X 
CD 
• — I 

P 

E 

O 

o 

P 

CO 

CD 


CO 

£ 

CO 

CO 

<D 

p 

o 

P 

CO 

<D 

X 


CO 

XI 

H 


H 

CJ 

CO 

H> 

o 

X 

a. 


P 

<D 

P 

C 

<D 

O 

(D 

a 

tO 

p 

CO 


c 

a 

a) 

4J 

co 


CJ 

c 

x: 

o 


o 

p 

H 

< 

XI 

XI 

< 

H 

CO 

5S 


o 

o 

o 

* 

o 

o 

co 

Os) 

<o 


<v 

P 

CCS 

E 

*H 

P 

CO 

CO 


-H 

a 

a 

*H 

CO 

CO 

•H 

CO 

CO 


<0 


P 

<D 

P 


P 

U 

<D 

O 

P 

a 

CO 

-H 

X! 

P 

O 

P 

XJ 

a) 

p 

m 

rH 

(D 

P 

(0 

-H 

tn 

c 

■r| 

T) 

G 

P 


CO 

a 

CO 

p 

o 


o 


o 

p 



o m 

LO 


O i — l 

iH 


O c\ 

<n> 

H 


* 

CO 

O 00 

00 

P 

co q 

CO 

0 

Oi 

Ch 

H 

J 

«. 


co| 

co 


</> 

</> 


c 

o 

*H 

p 

a 

p 

P 

P 

CO 

C 

o 

CJ 


m 

m 

fH 

tH 

<Ti 

CT> 

• 


00 

00 

o 

o 

a\ 

CTi 

co 


< 0 - 

</> 


p 

CO 

E 

a> 

p 

CO 

>1 

co 


x 


p 

<D 

P 

(0 

£ 


CO 

-H 

P 

P 

CO 

p 

X> 

a 


a> 


CO 

X* 

c 


p 

o 

c 

o 

-H 


c 

CO 


p 

O P 

c a> 

>i <D XI 
G 

cO <D 
E X O 
P 


CO c 

0 ) tn O C 

P P C -HO 

P o -H p CD P 
0 ) *H > CO to a. ( 7 > 
XI-HCOMOPPC 
P (0 CO <D -H (0 P -H 

P O CO p «H P TJ 

rH -H a) fO 

tn m co p P 

CO C tn 

-H P -H 0 ) 

o p a, io o x* 

-H £ 

a ^p (0 <d 

C C P P 

XS p O CD CP co 
C * 0 ) O -H g o 

CO C P p a) P >1 

O TJ C O U &, p 

T 3 *H O a> co -H 

rH CO tT 1 -H p r— I tnp 

oocpocuc-h 
P -H O P (D h x 
COCDXh <D a P P co 
P O CO CO H 

tO Xf P CD ^ <D -H 
<DC<OPPCP <0 
>1 CO a O H o > 

-n P -h X (0 

lO C P CO P £ 

cnOOEp-hcot? 

-H O T 3 CO C 

co XS CD XS co 


C 

cO 


O CO «H 


X 

-H 


p 




P (0 

x: 

p 

<D 

Cn co 


O >i 

o 

£ 






P P 

p 

p 

P 

C O 

C 

*ro p 

CJ 



co 




co co 


o 

CO 

P P 

p 

CO -H 


•* 


p 




co 

<D 

o 

C 

CO 


£ p 


>i 


co 




<D p 

P 


*H 

C 


p 

<Xi 

P 


<D 

c 



P CO 

O 

<D 


>i -H 

■ 

CO XI 

<T\ 

C 


>i 

0 



X <D 

£ 

P 

CO 

C 

CO 

fO 

P 

P 

p 


Cr> P 



H 


a) 

C 

cO P 


tn p 


o 

x: 

P 

C co 

O 1 

O 

x: 

a> 

> 

O 

* — 1 

o 

G p 

>h 

CJ 

tn 

0 

P <u 

O 1 

O 

Cr»^ 

p 

a> 

-H 

P p 

O 

P <D 



p 

-fH 

C Q 

O 1 

O 

P 04 

(0 

co 

P 

O co 

T 3 

CO P 


J* 

i — i 

p 

C 


» 

X 1 



U 

<D 


P 


a 

X 

a 

fO X 5 

o 

o 

< 

CO 

o 

<D 

CO P 

<D 

fO £ 


0 



P C 

co 

co 

a> = 

£ 

p 

CO 

CO 


u a> 


o 

a> 

C n 

CU co 

<Tr 

<r> 

x: 

<D 



O P 

P 

p 


c 

o 

c 




P XJ 

p 

<D 

P 

XI P 

fO 

^ co 


CO P C 
>iXJ <D 
CO e 

CO <D 
CO <D O 
C P CO 


-H £> p 


co x: 
E x 

<D 


C 
<D <D 


> 

co 


P rH p p p 


£ co 
<D fO 
p 

P tn 


a 

a> 

• 



p 

- 


a 

i — i 

a 

to 

CO 

<0 

o 

c 

a> a 

(D 



<0 



p 

*H 

a> 

p 

>1 


O 

-H 

CJ 

-r- 

P 

* • 



p 



a 

<0 

p 

-H 

co 

xs 

P 

CO 


p 

H 




o 

X 



P 


> 


c 

a 

to 

<D 

p 


# * 



p 

S 


p 


a> 

cO 

a> 

cO 


0 ) 

u 

o 




CO 

CO 


<D 

CD 

tn 

O 

tn 


<v 

p 

co 

• 




0 ) 

CO 


P 

o 

p 


P 

CO 

£ 

CJ 

a 

O 




p 

- — 


CO 

G 

<0 

TJ 

p 

V 

p 

C 

CO 

X 








<D 

i — i 

G 

CD 

C 

P 

•H 


XJ 

p 




a) 

<D 



-H 


m 

XS 

fO 



CO 

(J 

Q 




x: 

C 


rH 

P 

p 



P 

TJ 

a> 


p 

X 




p 

•H 


cO 

<D 

o 

C 

P 

co 

<0 

p 

G 

X. 

£> 



• 


tn 


-H 

a 


O 

o 


<D 

fO 

c 

X* 

X 



w 

p 

C 


P 

X 

G 

-H 


p 

» — 1 


a> 

o 




X 

o 

X 


P 

<D 

O 

CO 


CO 


co 

p 


CO 



o 

p 



CO 


-H 

o 

p 

<D 

tn 

p 

co 

CO 

X 

* p 


a 


C 

• 

P 

O 

P 

p 

<D 

p 

G 

G 


X 

< 

c 


CO 

CO 

-H 


T 3 

P 

(0 

CD 

co 


O 

(D 

• • 

X) 

w 

cn a) 



a> 

CO 

P 

C 


CJ 


p 

CD 

< — i 

£ 

H 

H 

>H 

G £ 


a 

TS 

s 

p 

p 

CJ* 

-H 

£ 

p 

x: 


CD 

CJ 

X 


-H p 



-H 




c 

P 

O 

p 

p 

CD 

P 

XI 

< 

X 

T 3 co 


< 

> 

(D 

< 

CD 

p 

x> 

P 

p 


P 

-H 


D 

o 

C CD 



O 

P 

CJ 

P 

G 

to 

p 

T 5 

c 

-H 

P 

o 

O 

p 

P > 


w 

P 

P 

p 

P 

G 

p 



o 

P 

tr 

X 

Q 

X 

X c 


CO 

a 

P 

X 

CO 

*H 


CO 



tr 

<D 

X 

< 

X 

p 


o 


P 

p 

CO 

tn 

T 5 

CO 

P 

£ 

CD 

P 


X 


X 


X 

p 

x: 

Eh 

<D 

0 ) 

0 ) 

0 ) 

O 

CD 

p 


X* 

X 

Q 

O T 3 


X 

o 

CO 

CO 

p 

XI 

P 

c 

P 

p 


<D 

o 


X 

(J <D 


n 

<D 


D 

X 


P 

J* 

o 

CO 

X 

O 


H 

< 

N 


X 

•ro 

<D 



<D 

P 

O 

<D 

>1 

p 

c 

2 

X 


U P 



O 

U 


p: 

p 

tr 

•H 

P 

CO 

p 

CO 

o 

< 

00 

P P 

• — t 


P 

(0 

H 


cO 

a> 

J2 

P 


o 

C 

p 

Cs 3 

cn 

, P cd 

co 

X 

a 

a 

u 

-H 


p 

P 

<D 

>i 

s 

<D 

H 

P 


p p 

p 

*£ 


CO 

X 

X 

CO 



TJ 

P 


P 

< 

X 

1 — I 

CJ -H 

o 

2 

co 


•j 


a> 

Q> 

* — 1 


CD 

CD 

C 

CJ 

<J 


CD X 

H 

S 

p 

a> 

o 

a> 

c 

> 

i — ♦ 

0 ) 

P 

a 

P 

o 

o 

! >H 

a co 


D 

jG 

jG 

X 

x: 

-H 

(0 

fO 

4 G 

CO 

-H 

(0 

xil 

ol 

X 

CO o 


CO 

H 

p 

X 

H 

P 

JP 


P 

CO 

a 

S 


X 

CJ 




>i 
















P 
















-H 



P 













i — 1 



O 













-H 


03 

P 













P 


P 

CO p 













03 


P 

0 ) C 











1 — 1 


rH 



Eh 03 











03 


*H 


P 

£ 











o 


03 


03 

^ 03 











-H 


> 


c ~ ■ 

CM O 



O 

o 

o o o 

o 

o 




P 


03 


£ 

1 03 



o 

o 

o o o 

o 

o 




-rH 

P 

o 


T3 

G 


03 

P 

03 

rid i — \ 

= a 

03 


p 

03 


o 

** 

CO 

o o o 

^ K K 

cm r- r- 

o 

< 

rH 

O 

% 

o 




Cp 


03 


>i P 

03 p 


VJ 

O 

o 

r- 

co r- oo 

in 

o 







0 ) 03 

p 


CO 

* — i 

LO rH rH 

CM 

co 




c 


>i 


P 

P X* 






«, 




-H 


P 


P 0) 

G 



CM 


i — 1 


CM 




P 


*H 


a) £ 

0 ) 03 







</> 




G 


rH 


P 03 

P 










T3 


•H 


03 -H 

P - 













JQ 


£ T3 

O 03 











<L) 


03 



CX 03 











P 


-H 


rH 03 

a > 











G 

rH 

-H 


rH 

0 ) 

P 


03 CP 
-H M 
P 03 

G rH 
CO 03 
> 

P 

P 

1 

l 

67 

00 

00 

o 

rH 




03 

03 

MH 

£ 


£ 

0 ) 

p 


P rH 
03 

G 03 
T) P 

P 

03 P 
P 0 ) 
p CO 

•H 

G 

D 

0 ] 

0 

d 

1 

1 


520. 

236. 

,500. 

CTi 

O 




G 

O 

Z 

0 ) 

P 

03 


03 

>i 

03 


G P 

M 

4n 

-rl 

03 P 
G 





00 

<D 

rH 

rH 




.. 

>i 


• 


0 ) 0 

-H p 










Eh 

03 


0 ) G 


P 

rH O 










O 



N 0 


G P 

G 


> 








a 

P 

G 

<v 


-H -H 
T3 P 
p a 


03 G 
03 03 
0 ) £ 

P -H 
03 1 
p 


p 

-H 

4 J 

1 

1 

1 

l 

1 

i 

O O CM 
O ID 

o r- 

CM 

CM 




p 

o 

a 

> 


03 G 


P 03 

03 CM 


C 

1 

i 






a 

a> - 


a p 


0 -j o 

2 


03 



co 





a 

P 03 


O P 


03 

O 


p 







CX P 


a) a> 


P rH 

<D 2 


O 








HH 

03 


•n p 


CP CX 

P P 









a 

o o 


C 


-H 0) 

P 








C 


Eh 

P u 


i — 1 -H 


a: p 

P 








03 





rH 



P o 








rH 


a 

T3 a) 


•*H £ 


03 03 

O 

P 

03 






a 


H 

a> o 


5 03 


p a) 

P 

O 

P 








a 

P g 


P 


P T3 

cp c 


G 



a a 



c 


P 

-H 03 


p Cp 


G 

C 03 

P 

03 

l 

CO 

< 


o 


a 

G G 


a o 


P rH 

-H £ 

•H 

03 

1 

p 

p p a 

a 


-H 


E 

CG 0 ) 


a) p 


0 o 

p 0) CO 

G 

03 

1 





P 


O 

03 P 


*rn a 


G 

G O 03 

D 3 






03 


O 

P G 


O 


G -H 

O 03 > 








U 



-H 


p Cp 


o 

P rH i — 1 








0 


O 

03 03 


CX G 


"H ^ 

i a o3 








P 


H 

-rH £ 


*r| 


P P 

03 03 > 













03 p 


03 0 

P P 








1 


Q 

p CP 


-H 0 ) 


P Z 

i — I 










a 

*H G 


P 0 ) 


O 

- - o 








rH 


a 

03 ”H 


P H 


P 

£ £ P 










H 

CX P 




03 • 

03 Q3 P 








03 


P 

a> 03 


4H H 


03 CO 

PPG 




* 




P 


o 

a 1 — i 


0 § 


P 

CO 03 O 








G 

03 

a 

03 


CO 


G 

>1 >1 o 




* 




CP G 

a 

U 


C CO 


0) 03 

03 0) 








-H 

O 

o 

• 03 


O 


P P 

£ 








a 

z 

e a) 


•H p 


p C/3 

CP 03 03 










z 

a> 


P O 



C CP p 




1 — 1 






M 

P <H 


03 *n 


P P 

-H G 03 




1 — \ 




•• 


Q 

03 0 


P 03 


O CO 

a p >i 




-H 




ui 

• • 

Z 

>i P 


c £ 


P 03 

-H 03 03 




P 




u 

>H 

P 

03 P 


03 


Eh 

ax) 

• • 



>3 

0) 

03 


H 

a 

a 

G 


£ 03 


03 

03 

W 



U 

0) 


PC 



>i 0 


0) 

. . 

03 5 

£ ,x Cp 

£h 



03 

• • 03 

> 


a 

g 

Q 

P o 


rH C 

pH 

V CM 

HUG 




CQ 

> 

rH 


<c 

S 

a 

0) 


CX-r| 

Q( 

-H ( 

a o *H 





• • H 

03 


a 

P 

Eh 

P 0 


£ 

M 

> < 

G T3 0) 

M 




03 

> 


u 

a 

rid 

03 P 

• • 

-H p 


O = 

X5 

Eh 




* 03 > 





E 

03 

H 

rH 

pu 

P 

X5 03 

CO 



G 

a 



Q 

H 

M 

TJ 

< 

a> g 

p 

CXT5 

0) CHi 

a 



O 

03 -H P 

o 


a 

Z 

Eh 

•H G 

p 

P 03 

Oh 

C 

03 P O 




-H 

a a 03 

rH 

rH 

Eh 

a 

a 

03 03 

a 

P 03 

CJ 

P 03 

O 03 H 



d 

P 

-H 03 

a 

03 



a 

U 

Q 

P 

coi 

a 

p p a 

CO 


o 

03 

a 03 *H 

t 

X 

P 

P 

a 


-H 03 

G 

pt ~j 

03 * 

03 1 

o 


-H 

> 

cp a 

O 

a 

H 

a 

P G 

a 

-H T3 

Q 

rH 

\ CM X 

(J 


P 

03 

£ G 

03 

Eh 

a 

P 

0 

-H O 

o 

i — 1 


O 1 

T3 CC 03 



U 

U 

H rli 

rH 



o 

a 

P -H 


>i G 


p < 

<D P rH 

f- 


G 

X 

a 03 

a 


a 

a 


O P 


03 0 

o 

a = 

x> a 

a 


P 

w 

PC Q cm 



o 

a 

a 

03 

U 

rH a 

(Vj 


O T3 : 

d 


P 






a 

03 P 

< 

03 

P 

CO a 

P C 

p 


03 





Eh 

a 

p 

-H 0) 

i 

T3 TJ 

O 

-H S 

P 03 03 

o 


G 





a 

a 

Eh 

p a 

G 

a 

P C/3 

O P P 

^4 


0 





H 

H 

D 

P o 

f— i 

C 03 

04 

H a 

O a P 

a 


a 





P 

o 

a 


O' 

CO 

I 


a 

cj 






CONSTRUCTION OF FACILITIES 


CO 

w 

Eh 

< 

S 

M 

H 

CO 

CO 


<sT 

CTi 

CTi 


OS 

w 

>H 

< 

u 

CO 

M 

Cu 


> 


CoF Estimate: $2,300,000 

X 



-H 


ch 

a 


Ch 

fd 


«— i 

0 



rd 


>H 

a 


Ctj 

0) 



D 



<d 

M 

O 



X 

Ml 


CO 

<D 


CO 

X 

c 


<TJ 

<v 


a 

a 


<d 

<u 



a 


p 

(t 


to 

0 


to 

CO 


d) 



M 

CO 


a. 

-H 


x 

q 

c 


D 

0) 


*H 

4J 



CO 


<u 

. 


M 

u 


o 



X 

G 


CO 

x 


<u 

o 


ps 

•"0 



w 

. . 

X 

23 

Eh 

O 

M 

M 

H 

Eh 

< 

Eh 

XI 

O 

X 

w 

< 


Eh 

o 

CO 

PS 

2 

CM 

M 




X 





a 





d) 





-n 





O 





M 





a 








O O 

o 




CO ^ 

O O 

o 






O O 

o 




X 

X 

v * 





u o 

lO O 

LO 





Eh 

no O 

ro 




o 

rH rH 

CM 




4- 


</> 

</> 



X 





0) 











rd 





r— 

C 





a) o 


_ H 



m 

-H 

1 o 

o 






1 o 

o 


-r- 


CO n 

1 o 

o 


a 

-H 

P 

• 



a 



o 

o 


-r- 


cn u 

o 

o 


(O 

c 

co 

<H 

rH 


to 

-r- 

q 


</> 

*i— 


x 

o 



CO 

c 

a 



(0 

p 




-r- 


X 



£ 








O) 




Ml 




fd 



4- 


aj 

q 



c 


> 

i D 



p 



tn -h 

O 1 

o 


c 

X 

u 

C co 

O 1 

o 


cj cn 0 

-H (D 

O 1 

o 



•r- 

~r~ 

C Q 


« 



» — 

u 

q 

bp 

lO 


a Cu 

a fd x 

PO 

ro 


0 



«H Q 

< — 1 

rH 


a 

<u 

do a. rd 

<J> 

</> 

c 

u 

q 




fd 

rd 

-H 




X 

a ? 





CO 

O 




Wi 

rH 




Mi 

X 

i— 1 




a; 

o 

0 


• 


X 


X 




q 

d) 





<D 

u 

d> 




U 

*rH 

X 





4-1 

Eh 




a) 

4H 





u 

o 





ctj 


■ ■ 




a 

q 




CO 

• • 






w 

M 




CO 

CJ 

Q 





HH 

2 ; 




q 

Ch 

D 



• 

• • 

q 

U4 

Ch 


X 


w 

0} 

o 



c 

* 

CM 

X 


CO 


Cn a) 


o 

CO 

CO 

pc; 


c £ 

• 

CJ 


PC 

< 


*H 4-4 


CO 

- ■ 

w 



T5 CO 

* 

H 

Eh 

>H 


C a) 


Q 

(j 

OC 



p > 

* JZ 

jjj 

< 



Ch C 



D 

o 


M 

* 

O 

O 

M 


Cm 


w 

oq 

Q 

PC 


0 T5 

* 

CO 

p. 

< 

CM 


u a> 


o 


W 



N 

• 

CM 

U-t 

a: 

Q 


O -H 



o 




-H rH 

1 — 1 

D 


Eh 

< 


4H fd 

fd 

CM 





•H 4-4 

4-> 

o 

< 

ro 


U -H 

O 

M 


ts] 

cn 


<1) a 

Eh cr; 

Eh 

M 

cn 


a fd 



2: 

i — i 


CO CJ> 


(j 

o 




§ 

o 

O 

>H 




g 


a 

hi 






<u 


C x 



U- 

CJ 

>H » — 1 


' H o> 

<D 



U O rH 


CO 

Mi 



4-4 LO fd 


T3 co 

P 

CD 


P CM 


<U <D Q) 

CO 

X 


X - 4H 


C X > 

CO 


«*. 

CO H o 


-H fd 

d) 

o 

X 

c 


Cn U cp 

Ml 

x 

<D 

(D >id (D 


G x Cn 

Pb 


< — l 

U -H C Cn 


W M. ^ 


X 

a 

(d <D -H o 


X u 

d) 

CL) 

£ 

CM T? X C Mi 


q fd o 

X 

M 

O 

co c fd fd Td 


-h x x 

X 

•rH 

CJ 

fd e cu >1 


fd co 


p 


a> -H rH X 


2 d) 

Cn 

1 o 1 

X 

X >i x o 


Ml _ 

C 

d) 

to 

X X O co 


0> <D rv 

-H 

Ml 

<D 

<D Ml 7d P 


rH ^ X 

Ml 


Eh 

c X CM C O 


X o 

P 

d> 


-h <d a fd a> 


X (0 

X5 


5 

co (d to 


P «-H 


rd 

<c 

>i q rd 


X d) C 

XI 


C- 

x a> x o tr> 


CO CO CL) 

CL) 

CO 


-H X 0 -H 


co Cn 

X 

X 

w 

u X X CP 


d) <D O 

o 

CL) 

s 

fd c fd c 


O > Ml 

<u 

CO 

CO 

a cu o a *h 


fd T3 

X 

CO 

CO 

(0 Ml -H -H x 


a d) >1 

d) 

CL) 


U P X Mi CO 


CO CO X 

X 

> 

d) 

CO fd X *H 


<U 



X 

a) c *h (d x 


d) X CO 

* — 1 

<D 

X 

cn a> <h x <d 


X X P 

* — 1 

cn 


fd fd 


X 0 

fd 

fd 

q 

M O X (D 0) 


x d) 

2 

u 

-H 

o X co X X 


O O CO 


o 


X C X X 


x fd 

rH 

x 

X 

CO x *H 


>. cn 

<L) 

CO 

d) 

O X 0 


x q 

CO 


X 

CO CO 0) C X 


Ml fd X 

CO 

rsj 

to 

fd co x fd 


o s o 

d) 

PC, 

*H 

tT' — X C 


a o 

> 

o 

rH 

0J 0 


a x 



a 

CD Ml CO Ml -H 


p • 

d) 

X 

£ 

Mi a) a> P X 


(0 >1 u 

X 

o 

0 

0 X TJ X (J 


X -H 

X 


CJ 

CO C p O 0) 


X -H X 


q 

o 

CO d) <H P C 


O > P 

q 

o 

fd 

a; o a mi c 


<D -H O 

•H 

-H 


Ml c x o 


Mi X 


X 

<D 

CM <D -H CO O 


-H O O 

CO 

u 

X 

i a 


TJ rd lo 

X 

d) 


X fd ^ tn mi 


CM 

o 

a 

X 

Cn CM Mi q 0 


d) Cn - 

d) 

CO 

o 

•H CO o -H X 


X) q rH 

X 

q 

q 

X £ X 


*H -H 

d) 

-H 

q 

CO Ml >i 


> X < 

XJ 


rd 

0) *H 0 Ml 


O co 


' — 1 

o 

mi c - a fd 


Ml <D 

X 

id 


o c g a to 


a x • 

o 

q 

CO 

X (D (D P to 


X 


Ml 

■H 

CO X X CO d) 


co q <d 

<u 

<u 

X 

<L> CO CO O 


• — i o d) 

CO 

X 

Eh 

U >i X 0) 


<D -H x 

P 

q 


X co X c 


CO CO co 

fd 

►H 


o fd -h 


CO rH 

u 



X (D ^ to 


<D P — 

d> 


to 

X Ml X 


> a«n 

X 

• 

i — 1 

CO d) P >1 C 


O 1 


£ 

fd 

-H •— 1 CO X <D 


d) Ml Eh 

d> 

rd 

> 

a co -h c 


Cn a ^ 

o 

Ml 

Ml 

x e d> u o 


fd 

-H 

Cn 

d) 

u o mi id a 


mi cn < 

> 

O 

X 

d> a a a e 


o q <-h 

Ml 

Ml 

q 

*rn 1 <d O 


X -H 1 

d) 

cu 

-H 

0 X X O O 


CO Ml CO 

CO 



Mi co Cn 

■ « 

P X 


q 

Ml 

a d) -h <d t5 

a 

CO X) 

£ 

o 

<d 

Eh X Cn C 

o 

td £ 

O 

•H 

<D 

co fd (d 

H 

tn x o 

Ml 

X 

>i 

•rl >-s d) Ml 

Eh 

d> Ml 

X 

<d 

1 

X W X O Cn 

< 

d> rH X 


u 

d) 

x S x x c 

u 

mi a 

X 

-H 

> 

co CO -H 

M 

P £ to 

CD 

X 

-H 

x co x a 

a 

CO 0 O 

> 

-H 

X 

O — O X -H 

H 

CO o 

0 

X 


o a 

Eh 

d) cn 

£ 

Ml 

q 

<D <D >1 

CO 

Ml X rH 

<D 

d) 

*H 

i/) c x x d 

D 

a to 

Ml 

U 


O -H -H d) d) 

>-) 

1 Q) >1 


d) 

X 

a Cn x d) x 


X Eh rH 

q 

cc; 

<u 

M c -H X fd • 

Eh 

Cn Mi 

d) 


£ 

p W X -H £ 

U 

-h rd 

cu 

rH 

Ml 

a fd o u <» 

W 

X W d) 

X 

(U 

o 

C -H -H OX 

^3 

2 


CO 

X 

<D -H rH x co CO 

o 

0) CO (L) 

co 

CO 

Ml 

x <d <d P co >1 

pt: 

X CO X 

<d 

d) 

<D 

Eh 2 Mi o fd co 

CM 

Eh * — X 

X 

> 

a 



Q) 

jG 

p 


X CP 
-H C 


rH 




0 


CO -H 


<L> 'll 




p 


P 


x: 






O co 


p 3 




c 


P <D 


p *2 




0 


P 




co 

d) -H 


P 


0 m 



rH 

pd p 


3 PC 




cu 

p 0 


O 2 

P CO 


c ^ 

0 n 



(0 

CO 

<D 

73 C 


co 


- H ti 



<D 

c c 


p 

0 p • 


p _H 

* 2 
u 03 

0) S* 

a g 
0 0 



> 

03 O 
CJ 


P <D 




cn 



X) 0 u 




DC 

dj p 


0 a-H 




CJ 

P 0 


-h a > 





3 p 


Pi 3 P 


73 ^ 
d) ^ 

3 2 



CD 

p 


a) co a; 




P 

CJ >1 


a co 




3 

3 P 


0 




CO 

P 03 


fC P £ 





CO 

P co 


O 





d> 

CO CO 


P CJ P 


P '*-* 



p 

<D 


O «H P 


c w 



a 

cp a 


P JQ 


O <N 



1 

G d) 


fC 73 


CJ PC 



pd 

"H C 


0) P (D 


CJ 



CP 

P 


O -H > 


0) 



-H 

P CO 


■H (0 O 


pC a; 



P 

0 p 


> > £ 


p x: 




a g 


p nj a) 


p 



O 

a <d 


0) P 


c 




3 G 


CO >1 


-H P 



P 

CO 0 


p a) 


O 




a 


p *h Xi 


P 



P 

pd £ 


0 0 


1 — 1 CO 



0 

p 0 


m 0 


3 P 




*H O 


p a, p 


(0 -H 



a 



3 m 


<u e 



0 

73 


OUT? 


P *h 



-H 

— c 


03 


1 — 1 



P 

>1 m 


P <1),C 


«H 



03 

p 


3 > 


1 — 1 rH 



H 

-H CP 


0-* P * — 1 


*H d3 

P 


rH 

O G 


a> <D 


3 d 

0) 


03 

03 -H 


d) co co 


-H 

> 


P 

a a 


^ (U w 


P CP 

-H 


co 

03 *H 


P <L) 


CJ P 

03 


G 

u a 


O > 


<D 03 

3 


-H 



P XI 


•r~\ £ 




<U 73 


CP 03 


O 

C 


73 

CP CD 


CO 3 


P <D 

O 


C 

03 P 


rH O d) 


ax: 

-H 


03 

P rd 


<U C CO 


P 

P 



O "H 


W (U p 


(O 

d3 


P 

P U 


CO 05 


-H p 

O 


C 

CO O 


(DP O 


pd d3 

•H 


<D 

CO 


> 0 CD 


p 

<P 


£ 

P CO 


c x> 


£ 

*H 


<D 

O 03 

• 

<D 


p <i) 

P 


P 


£ 

x: co co 


0 p 

P 


3 

P *H 

<D 

P -H 73 


co 

d) 


CJ 

d> *H 

P 

0 


C >1 

O 


O 

a> m 

C0 

CO >1 -H 


O CO 

d> 


H 

p 


d) «H M 


*H 

P 


a 

p 

co 

P P CD 


P CO 




0 0 


-h c a 


03 d5 

rH 


<D 

-H 

c 

3 a; 


P tP 

a> 


,d 

P CP 

(V 

CT P <1> 


C 

CO 


p 

3 G 

CP 

<D P CO 


<D CL) 

CO 



O *H 

O 

P 3 <1> 


£ p 

d) 


co 

G 

P 

0 x: 


0) 3 

> 

• • 

a> 

O 03 

73 

p p 


iH CO 


z| 

73 

LO d) 

>1 

-h d) 


a co 

d) 

0 

3 

CM P 

P 

p tr* 


£ d> 

p 

M 

» — 1 

- O 


d) 0 ) c 


*H P 

3 

Eh 

0 

rH 

CO 

CO x -H 

>H 

a 

CO 

PM 

c 

73 

3 

3 Eh P 

C 

<D 1 

CO 

M 


>1 G 

O 

(0 3 

Pi 

pd pd 

0) 

pc; 


1 — 1 03 

d> 

O 73 

w 

P CP 

p 

CJ 

P 

d> 

co 

d> * 

Q 

-H 

a 

CO 

O 

P G 

03 

XJ X3 co 


C x: 


w 

d> 

03 O 

CP 

a <u 

Cm 

-H 

05 

Q 

■/ > 

£ *H 


««. (0 -H 

O 

» — 1 



O 

-H p 

CP 

P CD P 


>1 03 

a> 

Eh 

P 

X 03 

C 

d) ‘H 

Eh 

03 U 

p 

a 

a 

O O 

-H 

> CO > 

(J 

1 — 1 -H 

-H 

w 


P -H 

P 

a> pX -h 

< 

d) P 

3 

p 

co 

a p 

CO 

S 0) P 


73 -H 

cr 

0 

*H 

ap 

•r| 

0 <u 0 


P 

a> 

ex 

x: 

03 03 

X 

x! S OJ 

M 

< O 

p 

Oi 

Eh 

— P 

d> 


t 3 

0 

O 

0 

O 

CD 

O 

O 

0 

O 

0 

O 

O 

O 

0 

O 

0 

O 

O 

O 

u 

• 

** 

«k, 



«. 

0 

CP 

KO 


< — 1 

O 


0 

kD 

GO 

»H 

co 

O 


co 

00 


t — \ 

CM 

CO 


• 





*< 


CM 

c~H 




CM 


<0- 





</> 


P 

P 

1 0001 






CO 

1 0001 





G 

0 

1 LO O O 1 





D 

a 

v •>. 







T CO h 







co uo 







CP 







</> 






> 







p 

l 1 






-H 

1 CM CM CM 1 






P 

1 ! 






G 







03 







3 







O 










C 







03 






1 — 



P 

dJ 



CM 



0 

P 







3 



G 



P 

CO 

1 < < < co 


O 



-rH 

03 

1 PJ Pd PJ P 


-H 



G 

CD 

| 


P 



D 21 



03 







O 







O 







P 

1 







1 

rH 







d) 







P 







3 







Cn 

0) 





-H 


G 





Cm 


0 







z 





CO 


, . 





a 


H 

.. 




H 



Pd 




PC 



Eh 




a 







< 


§ 

2 




0 c 


D 

M 


c 


CJ 



Eh 


• - 0 to • 





co 


■H C 


Q 


Eh 

PJ 


• p 0 • 


W 


2 



03 *H 

iH 



Cm 

Eh 


c 

CO P P 

03 

< 


2 

CO 


0 

H * — 1 03 CT* 

P 

P 


PM 

0 


-H 

<P 03 73 C 

O 

Cx^ 


M 

CJ 


P 

CO p G -H 

Eh 

PC 


P 



CJ 

co CO 3 (X 




O 

Eh 


3 

<DC 0 -H 


Pm 


w 

a 


P 

> p Cm CM 


O 



Pd 


P 





ex 



CO 



Eh 


w 

O 


C 



CO 


PC 

a: 


O 



H 


Eh 

CM 


CJ 



P 


a 


a; 

c 

o 

2 


H 

U 

Cd 

P 

o 

PC 

a, 


to 

M 

DC 

H 

PJ 

H 

PC 

P 


o 

a 

o 

Eh 

Q 

Cd 

a: 

H 

D 

O 

Cd 

a: 

o 

M 

a 

2 ; 

P 

Cm 

Q 

PC 

Eh 


Eh 

CG 

Cd 

Pm 

0 

CJ 


PC 

PC 

P 

Eh 

a 

CM 


CM 

I 


Pm 

U 



JOHN C. STENNIS SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 
RESTORE HIGH PRESSURE GAS STORAGE CAPACITY 







O I 
O I 

O I 









P 03 

*H p P 

u -H O 

<u a 
a o3 

CO O 


• fth 

co 

rH • CD 

03 £ -H 

u cd p 

-H p *H 
C TJ CO rH 
X! C >i-H 

u (d co o 

<d o3 

4J >i C ‘W 
P o 

^ <U -H c 

CO P p O 
p 05 03 -H 
U CO p p 

a) mo 

-m Pi O 2 

o o an 
M co O 
a co c m 
c o3 a 

>1 *H M 
P cr» H <D 
•H M X 
h id (D p 
-H £ O 
O 03 M 

o3 a) a o 

P > GO P 

o 


— M CD CD 

2 ax: p 
2 £ p -h 

CO -H CO 

c o 

— O P >1 


o n p £ 

p Q) -H -H 
O n rH M 

2 o -h a 
0) x 

p c o3 a> 
<d ax 
^ co 03 P 
O *H O 


O CO 

QC 2 C -h 
O 

X3 CO *H -H 

*h < co a 
h co a 

O -H 

CO • £ co 
p CO 

n a n *h 
<d <d n co 

O £ 03 co 
C CD -H 
03 CPT3 2 
> 03 C 
T3 C 03 C 
<03 M 

£ •“CD 
P P P 
O C P CO 
O *H 03 
C -H rH CD 
OP X 

*h o n p 

P 3 03 m 

o m o o 

P P *H 2 

M CO >1 
P C 03 C 
CO O a-H 

c o 

O 0) CD 
O T3 co p 
C 03 -H 
CD 03 CD CO 
X M 
P ** O J* 


C C CD 
CO CT> *H CD 
CD -H M 
P CO ^ U 
C 0) >1 
-H T3 P 5 
P -H O 
C •* » — I ' — I 
O P "H rH 
O M X CD 
O 03 >H 
w a-H 
-H a rH (D 
X 2 CD X 

H CO M Eh 


Stennis Space Center is the primary site for testing facilities; Michoud Assembly Facility is the site 
for nozzle manufacturing facilities; and rocket motor handling and assembly facilities modifications 
are included at the Kennedy Space Center. Additional component manufacturing or test facilities of a 
minor nature may be located at other sites as required. 
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The electrical substation equipment located in the Building 1 penthouse is 30 years old. 
Deterioration of the system's electrical insulation, particularly of the dry-type transformers, 
significantly degrades the reliability of the equipment. Switchgear components are obsolete and 
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FISCAL YEAR 1994 ESTIMATES 
REHABILITATE ELECTRICAL DISTRIBUTION SYSTEM, 
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PERSPECTIVE DRAWING — 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1994 ESTIMATES 






CONSTRUCTION OF FACILITIES 



This project provides for the restoration and modernization of the Center's central chilled water 
system. The project consists of the replacement of chiller #8 (3,000 ton unit) at the central 
plant, the upgrade of the central plant chilled water pumping system, and the replacement /upgrade 
of the site chilled water distribution piping system. 


PROJECT JUSTIFICATION : 


fO 

4H 

O 

03 

CO 

3 

rd 

o 

03 

X 


03 

P 

C 

-P 

03 

g 

O 

P 


03 

P 

03 

P 

0) 


<d 

3 

X 

P 

03 


a) 


i 

rd 

0) 

a 

(d 


a> 

N 

g 

-H 

g 

-P 


d) 


3 P 
Cu *H 


3 

a 

4-1 

4-1 


3 -H 
a ih 

-H -P 
4-1 O 
4-1 (0 
-H 4-1 
X 


>i^ 
rH CO 

G *P 
O P 


CO 

O 


CO 

a> 

G 


X 
d) X 
C 


>i i— I 

H -P 
G O 


03 


-P 

CO 

03 

0) 

P 

u 

G 

-H 

CO 

■H 

X 3 
G 
cd 


C 
O 
P -H 
G P 


CD -P 
P 4-1 
P 4-1 


P 

U 

d) 

X 

E-t 


co 

P 

03 

d> 

>i 

O 

CM 


CO 

P 

P 

(d 

a 

-p 

G 

d) 

g 

d) 

a 

cd 


• o 

CO p 

G 

O X 
P 03 
O 

O rH 
P O 
co m d) 

>i -X 

too p 


a> 

rH X 

P -H Q. 

P *H o 

Cd 4H 

0) X X O g rH 

X Cn P 0) cd 

Eh *H >i P O 

X >1 P co -P 

P -P >i P 

• p -H rH CO 

co rd 1 — l -H 
-H X G 

X 03 O 

03 C -H 

X *H p 

O P 

H (1)XJ 

ax: -h 

P P 

^ x 
a cn g 

-H *P 

xi 


G 
O P 
P -H 


p 

o 
< o 


O CO 

o d> 
in o 
03 


00 

=#= 


p 

CO 

Q 


G 

o 

•H 
P 

P -H 
P X 4H 
a -H -P 
P X 
O P 
p co 
•H 
CnX 

c 

P 
d) 

P 
03 
2 


■H 

rH 

o 

O 

O 


O 

s 


<D 

P 

P 


CO 

-rH 

g 

CD 


03 


CO 


03 

X! 

E-» 


>1 OU rH 
rH 03 O 
03 P 
p 

03 4h 
g O 


>i 

• P 

>i -H . . 

CP O -H 
O Cd 

a o 


■H 
X 

o 

P *H 
a rH 
a-rl 
03 Xi 


c 
x 
o 
<u 
p 

>i 

P G 


cd 

u 

03 

co 

03 

X 


XI 
O 

4H 
O 

C 
O 
*H 
P 
G -H 
X 
C 
O 
O 


d) 

P 

0) 

X 

p 


CP 

c 

-H 

X 

03 

0) 

X 

CO 

X 

<d 

O 


X 

03 


-rH 

n3 

4H 

g 

a> 

p 

CO 

CO 

c 

O 

-H 

P 

P 


X X 
<L> G 
P cd 

o 

03 03 


CP 
-H p 


ct» CP 03 -H 


p 

c 

03 

p _ „ 

CP P -P X 
0) G P 
C0 -H *P 
G cd 
O g 
O 

X 
0) 

P 


P 
P O 

cr u 

d> 


p 
G 
03 
• — I 

a 

a> 

x 

p 

4H 

O 

d) 

a 

G 

03 

g 

P 

O 


CO 


CO 

„ d) 
03 X 


X 
03 

d> 
CO X 
-H H 


Cd g 


X 

U 

-P 

X 


-rH -H T3 


00 


-rH 

X 

a 


03 

> 

03 

X 

a> 

p 

-rH 

g 


G 
O 

-H 
P 
O 
P 
P 
P 
CO rH 
G -H 
O X 

o o 


00 
=*= X 
03 
P 
03 


co 
P 

P X 
CP P 
0) 

p - 

c 

P o . 
O *P r-H 
P -rH 
-H 03 
T3 4h 
C 

o 4h 

a o 


03 
p 
p 
G 

a> 

o x 

-H 

d) p 
X P 
P co 

•rH _ 

4h X 4h 
P 
0) 
a 

X 
c 

03 

>i 

a 
G 
d> 


X 

P 

-H 

5 


d> 

X 
03 
P 

CnX 

a a> 
p p 

03 

03 X -P 
P G O 
P (d 


03 
P 

_ P 

tT* rH 

G -H 
O 03 
rH 4H X 
O Cd 
P o 
a p 


_ co 
O -H 
p 


o 


o 

CO 
CO -H 
03 4h 
4-1 


a 03 
03 X 
P P 


03 

>i 

Cn 

P 

03 

G 

03 


< 

X 

ft 

Q 

ft 

O 

H 

U 


CO 

V. V 

03 X 
P P 
p <d 


*p 0 

03 

03 

-P 

-p 

>i g 

P 

-P 

X 

p 

X G 


X 

p 

CO 


cd 

o 

cd x) 

G 03 

X 

a 

p p 

o 

03 

4H 

C3 

P c 

P X 

P 


O Cd 

p 

CO 



p cd 

P 

-P 

X 

a 

• 

cd 

g 

G 

cr> 

>i 

S 

c 

ax 

co X 

0) 

03 

O 

-p « — i 

• — 1 i — 1 


o 

P G 

cd 03 

p 

P 


4H o 

P rH 

03 

u 

CO 03 

03 P 

a 

CO 

P 

G P 

G -P 

P 

0) 


P -P 

G 

>i 

a 

O P 

<13 5 

P 

CO 

O X 

03 P 

-p 

(0 

cd 

O G 

p 

rH 


P rH 

cr 



a 

O 

p a 

-P 

cd 

o 

rH d) 

O 

G 

g 

CJ> O 

p p 

id 


p 

03 P 

CO 

0 

-p 

G 

C3 M 

4H 

p 

G 03 

G 

rH 

-P 

dJ 

-P o 

U 


o 

03 P 

0 CO 

cd 

P 

a x 

CO 03 

4H 


i — I rd 

-P -P 


P 

> 

g 

03 X 

O 

CO 

a 

P 

rH 

X 

-p 


-p p 
P 03 
P Cn 
co d> 
-H C 
X 

>i 

03 P 
G 03 
-H > 


c o 

03 *H 


g 

P 03 P 
O P P 
03 -H -P 
P P 
cr co 


o 

p 


d> G 


a p -h 



4H 





4H 

0 



X 


O 




G 


0 

CO 


O 

cd 


Cn P 

G 


p 



G 

O 



>— ■ . 


-p p 

-P 03 


>iC 


X G 

p a 


p 

a 


03 03 

p -p 


cd 

w 


P ' — l 

o a 


co 

— " 


Cn a 

a 


CO 



a 

X 


0) 



P rH 

4H 03 


u 

a 


03 

0 N 


03 

c 


•v p 

•p 


G 

0) 


p p 

p CO 



cn 


■P G 

G P 


CO < 


G 03 

03 <13 


-p 



P O 

g X 



G 



03 C 


p 

o 


G 03 

O P 


-p 

-p 


O X 

cd 



p 


P P 

x X 


p 

o 



a c 


rd 

03 


O C 

03 03 


X 

P 


O -P 

P 


P 

O 


O 

X 



P 


^ CO 

X 03 


P 

Pm 


oo a g p 


G 



g 

cd cd 


03 

rH 


5 p 

p 


P 

cd 


03 a 

- o 

• 

X 

P 

• 

G 

a *p 

co 

03 

c 

CO 

5 

O P 

Cn 


03 

G 

cd 03 

O 03 

C 

03 

g 

O 


X 

X 03 X 

P 

o 

G 03 

p 4H G X rH 


p 

cd > 

•POO -H 

o 

*p 

03 

5 -P 4H P 

p 

> 

P X 

G P O X 


G 

G 

00 O P 

X w 

03 X 

=#= -p x rH rH 

0) 


g X 

p -P 03 rH 

> 

O 

a-H 

P 03 P > fd 

o 

P 

-p s 

03 rH p O 

g 


p 

i — 1 rH CO g 0 

0) 

g 

cr x 

rH 03 -H 03 P 

p 

P 

03 o 

-p p X P 


o 

-p 

X co co 

03 

4H 

4H X 

a G 03 03 g 

X 

G 

O 5 

-P X X 03 


O 


4H p P P 

rH 

O 


o 

H 

e 

cx 


03 P 
P 

CO 03 03 
S P 


CO 


03 
T3 
-P T5 
> 03 
O rH 

P rH 

cvh 


c 
o 
cd "p 

rH P 

O P 
CO X 
-p -p 
p 


p 

cd 

rH 

P 

Cn 

03 

P 


< 

X 

CO 

O 




OX rH CO 

rH 

-P 

co Cn 



G X O >i 

cd x 

P 

-p G 


P 

03 C G CO 

X X 

cd 

p -p 


C 

cd -P 

CO 03 

p 

X 


03 

g M 

X 

p 

03 Cd 

. 

g 

03 a O 03 

Cn co 

co 

X 03 

CO 

03 

POPP 

G 

-P 

P X 

c 

O 

CO O cd 

-p ^ 

G 

CO 

o 

03 

>iP Cn 2c 

a p 

-P 

03 

-p 

rH 

co G 

-P o 

g 

CO X 

p 

a 

P -P X 

a ? 

X 

cd <d 

cd 

03 

Cn 03 a 03 


< 

03 O 

p 

p 

c H*P H 

Cn co 


P rH 

o> 


-p i — i a *"H 

G O X 

o 

a 

03 

a-H -p 

-P p 

p 

G P 

0 

X 

g X g X 

P co 

rH 

-P o 


P 

3 O 0) C3 

co 03 

03 

4H 

rH 


a x 

-p X 

03 

rH 

cd 

P 

<u co 4 h 

X co 

X 

rP P 

G 

o 

P X >i o 

03 03 



1 7> 
C 
-P 
O 

c 

cd 

rH 

03 

X 


G 

O 

G 

O 

-P 




C 

03 

>i 

P 

d) 


p M 4H 
03 P 03 

rH O CO 



\ 

X 

X >ip 


3 3 

0) cd 

o 

u 

1 p UH COX 

to rH 

x 

-p 

O] 

O rH -P 

C 

G 0) Cd 

P o 

p 

w 

0 ) p (d X 

m 

-P X G 

p 

cd 

p 

-n 03 O 


P O 

4h 



O P -P 03 

CO 

£0 -P 

o Cn 


H 

P G rH p 

C 

O g P 

G 

o3 

u 

a 03 3 -P 

o 

p p <d 

>1-p 

p 

w 

O 03 to 

-p 

to o a 

cd X 

Cn 

X 

CO P 

p 

03 4 h 3 

rP rd 

o 

O 

-P 03 X 03 

a 

X P o 

03 03 

p 


X X >iX 

03 

C0 03 O 

Q rH 

a 

CU 

Eh P X P 

to 

< ao 


CM 
1 — I 

I 

vO 

IP 

CP 





o o o 
o o o 
o o o 

V k. 

o o o 
o o o 
in m o 

CNJ H rH 






I I I 
I I I 
I I I 



CO CO to 
P PI PI 


P 

C 

fC 

rH 

Cu 

u 
<V 
H 
C *H 
rO -H 
iH P 
CX O 

C T5 
O <L> 
•H CO 
P O 

m a 
u o 
o u 

pi 04 


i i 





rH CM 


e 


CD 0) 


(L) * 

• 

H M 


p 


3 3 


CO ■ 

• 

CP CP 

0) 

Sh 


•H -H 

C 

CO 

* 

Cm U4 

o 

C P 





u 

<D c 

P P O 
C (0-H 
(U IS P 
£ 3 

<D T3 P 
u a) -h 

(OHM 
H rH p 
CX 'H CO 
0) P -H 
PS O Q 


m d> d) 
(U T3 O 
H (0 (0 

n u n 


-H C7 1 CX 

p ex a> 


U D PC 



0) 

c 

o 

£ 







GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1994 ESTIMATES 

RESTORATION AND MODERNIZATION OF CHILLED WATER SYSTEM 








AERONAUTICS AND SPACE 
CXHSMJCnON OF FACIL 
FISCAL YEAR 1994 ESTI 




FISCAL YEAR 1994 ESTIMATES 






use ozone depleting refrigerants. Replacement of high maintenance/ obsolete equipment with 
modern efficient machines using environmentally acceptable refrigerants will provide the 
laboratory with additional cooling capacity and lower operating and maintenance costs. 
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In all cases, allowances have been made for temporary mounted chillers connected with fire hoses 
for cooling during periods of removal and re-installation of chillers. 
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All three runways and supporting taxiways and aprons must be maintained in an operational status 
to provide a high level of safety, flexibility in normal operations, and efficient crosswind 
research. All runways must be available for use in adverse wind or other weather conditions. 

The taxiways must also be maintained in an operational status to provide the full capability to 
conduct multiaircraft operations. 
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The EOS consists of a scientific research program, a space-based observing system, and a data 
information system. It has been determined that the data processing and storage requirements 
the project, the Earth Observing System Data Information System (EOSDIS) , will be best served 
with a distributed processing concept with remotely located computer centers at key locations 
across the country having responsibility for designated experiments and data products. 



Langley Research Center (LaRC) will house one of the key Distributed Active Archive Centers with 
responsibility for routine processing of the EOS data as well as for archiving and full-service 
distribution of that data. Additional facility space is needed at Langley to support the 
significant increase of computing and data storage capacity, communications equipment, and 
support functions essential to meeting EOSDIS program mission and goals. 
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PROJECT COST ESTIMATE : Unit of Unit 

Measure Quantity Cost Cost 
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asphaltic concrete overlay will be applied to approximately 65,000 square yards of pavemen 
along with approximately 72,000 feet of pavement striping. This road is a primary traffic 
route for KSC personnel and is used for transporting Shuttle payloads. Cracking has cause 
moisture to enter the road base causing deterioration of the base and thus undermining the 
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covered by a 4-ply built-up roof system, complete with necessary roof drains and associated 
plumbing, flashing, facia, pitch pockets, cant strips, gravel stops and new expansion 
joints/seals where necessary. Also the old abandoned exhaust housings will be removed. 
Because normal maintenance is no longer effective, replacement of this roof is required to 
ensure the integrity of the facility and to prevent damage to equipment. 
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building envelope. Restoration of this facility will bring it into compliance with applicable 
codes and significantly improve its functionality. 
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The modifications included in this project are a new closed-loop controlled model 
support system with injection/retraction and projection capability; modification and reuse of 
the existing variable second minimum and diffuser section from the Langley 6- by 28-Inch 
Transonic Wind Tunnel; installation of a quick-acting, retractable test cabin door; and a new 
exhaust line to the 100-foot sphere 5-foot vacuum duct. Implementation of this project is 
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fixtures, exit /emergency lights, and smoke detection systems. This building is underpowered 
and lighting is inefficient and inadequate. This project will upgrade the electrical system to 
comply with present codes and provide sufficient power and efficient lighting for this 
facility . 
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verification of program development hardware for the laboratory and habitat modules in advanc 
of on-orbit assembly is taking place in this facility. This project addresses a shortfall of 
space to house the test and development personnel assigned to support the test program 
development . 
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This project provides for the rehabilitation of the Space Shuttle Main Engine (SSME) 
Assembly Building heating, ventilating and air-conditioning (HVAC) systems and associated 
pneumatic/electrical and Utility Control Systems (UCS) . The existing HVAC systems and 
pneumatic controls are more than 25 years old, difficult to maintain, require high-cost 
replacement of parts, and have exceeded their 20-year normal life expectancy. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 



Projects Not in Excess of $250,000 Each 



CONSTRUCTION OF FACILITIES 
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The configuration of NASA's physical plant necessarily must respond to changes in utilization 
and adaptions required by changes in technology or in mission needs. Demands are generated by 
research, development, testing, and similar activities. Specific justification for each minor 
construction project is provided under " PROJECT COST ESTIMATE ." 






PROJECT DESCRIPTION : 


<D 





O 

o 

P 





O 

o 

co d> 

q 




O 

o 

-H S 

-H 





v 

x 



P 


LO 

LO 

p CO 

CO 


co 


05 

o 

P d> 

a> rH 


0 


co 


q u x 

en (d 


(J 


*» 


CM -H (D p 

q p 





05 

O *r-i 

<d o 


CD 




x) o q 

X P 


X 




a> a) p o 

u 


P 




£ T3 q 

a) 


P 




p -h q c 

d) X 


P CO 




0 -P H M 

P P 


o a) 




cm o - q 

•H 


a n 




0) C C P 

q q 


a*H 




CO XJ -H o (D 

ct-h 


q p 




P P -H M 

<u X 


co rd 




U (U »H 

P P 


g 




(DP MHT3 

-H 


O g 




*r-> fd cd -H d) 

>i 5 


P q 




O g P 

<d 


co 




U V C O 

g T3 


d) 




Qu Q) O <D 

<u 


g Cn 




-H -H ro CL CO 4-> 


id q 




>1 CM r-H </> X 

a) cd 


P -H 




p -H » — 1 d) 

-H x 


P P 




•H p *H M 

P o 


CD co 




-H C g 0) CD 

•r) P 


g -H 




-H <D > XI 

P g 


•H rH 




o p 

O O 


p 




(d *H H 

-H O 


Cn 




CM </> CP'O 

P O 


co q 




>i q c 

a cd 


-H -H 




<P rH (T> -H (0 



X 2 




co » — i q < — i 

<M 0 ) 


P 0 




O q -H rH g 

O X 


rH 




PPH (d (D 



q rH 




P H p p 

q *-h 


-H O 




0) (d O -H 

O rH 


p 




<l) X) P P 

-H -H 


p 




pox 

CO 5 


<u cd 




dd p p u 

-H 


g X 




rH CO Cd 

> CO 


H 




e q rX -h a) 

0) 0) 


CD 




(d O M rH 

P tT 


X 




M U O P 

q 


• 




5 cd O 

cu id 


p CO 




O P 

X X 


co d) 




P (d CM g >i P o 


q > 




ax; o o u 



g *H 




4-> p q 

^x 


P 




C C 0 CM a) 

p o 


P o 




o co g tri cd q 


cd cd 




-H d 0) d P 

a) co 


x -n 




P <D P fl) q 



P X 



CO 

O d> M rH 



o 



cd 

q q m <u 

0) • 


CO 



p 

P -h > 

X T3 


p a 



q 

-M >i * P 'H 

p a> 


q -h 



p 

CO p 0) CO p 

X 


<u p 


co 

o 

a -H 4-J -H (d CM co 


g <d 

• • 

Cn 

q 

o h (d d h 

O -H 


d) g 


q 

p 

a -h g <d 

* — 1 


p g 

p 

•H 

p 

OH C M 

<d a 


•h cd 

o 

X 

co 

p cd p <d 

co g 


q P 

5 

rH 

\ 

OP W <D <D 

P O 


tr cn 


-H 

co 

q <d x x 

q o 


a> o p 

q 

Cn 

“H rH 4J 

o a 


p p 

o 

PQ 

q 

e id p (d 

o cd 


a 



-H 

a a) > cm 



p 

>1 

d) 

T5 

-h tri cd o 

a) a) 


q x> 

p 

co 

• — 1 

05 c V X 

X X 


a> q 

0 

O 

-H 

<^i p q co 

p 


co cd 

tr> 

a 

q 

tH O X X -H 

0 

• 

d> 

d) 

p 

CQ 

a> q co 

t^P d 

p co 

p 

q 


>h 4-> co cd fd 

q 

0) 

a*d 

cd 

a 

r — 1 

pui -H x 

-H CO 

p 

<u d> 

a 


cd 

P X P 

P 6 

<d 

p d> 


r — 1 

o 

<D O P co CD 

q <D 

a 

q 

>i 

cd 

-H 

X 0) X 

Q P 

0 

CO 

X 

P 

q 

p i — i p q p 

-H 

r-H 

P rH 


CD 

X 

id o tr 


i — 1 

u cd 

q 

q 

u 

q q cu q 

• 0) 

cd 

cd q 

o 

< D 

d> 

-h o c p o 

P X 


•n O 

-H 

o 

H 

-H O 

q p 

CO 

O -H 

P 



d p *h <d xq 

CD 

CD 

p p 

q 



a) q co a <u 

g P 

O 

a q x 

• 

• 

d p co p p 

P O 

p 

p 

-H 

cd 

X 

q -h -h q a 

CO 

q 

CD -H 

P 



H P 6 O <D 

CD CD 

o 

CO p 

P 



O co X co M 

> g 

CO 

a> co 

CO 



q c q cu <p 

q o 

d) 

x q 

-H 



M -H CO M CO 

-H C0 

P 

H-Hd 




CF 15- 



PROJECT COST ESTIMATE : 


o 

o 


c 


o 

o 








o 

o 

o 

o 


05 


o 

o 



o 

• — 1 



£ 

o 

o 

o 

o 


£ 

CO 

o 

o 


G 

o 

P 



p 

o 

o 

« 



3 

p 

* 



0 

o 

CnP 



O 

• 


o 

o 


S3 

XX 

o 

o 


P 


c 5 


O TJ 

P 

o 

o 

m 

m 


P 

CSJ 

OJ 

p 

P 

t — 1 

p 


CO G 

P 

CM 

<N 

r- 

r- 

JH T> 

* — l 


r- 

r- 

0 

05 


p >ip 

P 05 

CD <D 

r- 


</> 

05 

P 



o 

p 

05 

p p 

o 

05 

a p 

</> 




■s c 

G 

05 



4-1 

P 


3 P 


P 

p 





(0 

O 

XX 



m 

05 


CJ P 

p 

P G 

O co 






u 

CD 

P 

c 

CD 

a 

xx 

CJ 

p 

ft 

<u 

CO 

<d 

a 

CO 

<u 


P p 


x: 

p 

P 


<d 

P 
3 

1 5 

P P 


^ P 

CO fO 

a -p 

o 3 

xx 

CO 

O 
- CJ 

CO 


CO 
0) 
p 
CX-H 
£ 3 

tr 
a> 

P 


a> 

p 

p 




P 

P 


CO 

PX 



a 


T5 



CD 

' — 


P 



P 

>i 


0 

p 


p 

0 


co 

p 


1 

05 


p 

P 


P 

O 


P 

XX 


3 

05 


£ 

P 





05 

XX 



o 


P 

p 


O 

05 



CD 


C 

CO 


O 

CD 


P 

a 


P 



o 

CD 


3 

CJ 


P 

c 


P 

05 


CO 

£ 


G 

p 


O 

O 


O 

P 



P 


P 

CD 


o 

a 


p 

c 


co 

05 


CD 

£ 


TX 

3 


P 

ax <n 

> 


CD 

O 

p 

CM 

P 

o 

1 

a 




G 

— " 

p 

o 


CJ 

-H 

>i 

CD 

P 

05 

-m 

05 

CQ 

O 

O 


P 

P 

XX 

a 

P 

tn 


P 


CO 

TX 


p 

O 


p 

S 


H 


p 

o 

4-4 


£3 

a • 

p CO 

<d <D 

0) P 
CO P 
<D *H 
<D OX > 
O -H 
03 p 
a • o 

co cr» oj 
<o 
CD CM 
TX I 
TX 


> 
o 

p 
CVH 
T5 


>i 

05 

P 

I 

Cnp 

C C7> 


T3 O 
3 P P 
H 3 
a T3 (D 
G CD 
P V 
CD 
CD 
G 


£ 

o 

p 

p 


to 


a p 

CO p 

u 


3 
P P 
P «H 
CO -H 

G S 

O 

U XX 
cj 

CO -H 

P XX 
XX S 
H 


■H 

XX 

TX 

C 

05 

>i 

P 

O 

P 

05 

P 

O 

XX 

fd 


O 

P 

>. 

P 

-H 

£ 

P 

X 

o 

p 

a 


• u 

Oj -H 
0) P 
P 
fO 


c 

CD 


P 

O 

P 


0) 
XX 

o 

p 

a) 
p 
oj 
u 
o 

i — \ 
0) 
p 

CL) 
U 
P 
O P 
05 P 

Cna o 


p p 
p 

P o 

tn a (T5 

p a o> 

P 3 to 
CO d> 

Cn 

G P 
P 05 
p p 
CO 0> 

•H C 
X <D 
0) 


CJ 

a 

C/] 

CJ 


p 

CD 

P 

c 

d 

U 

P 

P 


d 

a 

03 

Gi 

CO 

TJ 

P 

03 

T3 

P 

0 

c3 


OQ 


05 


a) 


a) t5 o a) p 


3 M 

cr M 

CO 

G 


P G 05 P 
05 05 P 


d p 
£ 


>i 

P 

o 

p 

05 

P 

O 

P 

o5 

P 

CO 

p 

05 

•r) 

P 

<D 

P 

05 

S 

<D 

P 

CO 

o 

£ 

o 

u 

p 

o 

p 

p 

p 

CO 

G 

O 

CJ 


o 

o 

CT\ 


a> 

p 

05 

£ 

P 

X 

o 

p 

a 

a 

05 

c 

05 

P 

O 

c 

o 

•H 

P 

o 

p 

p 

p 

CO 

G 

O 

O 

d 

P 

P 

P 

O 

P 


>i a o) 

PGP 

p i p 

£ !>i 

0) 05 O 
P p 


CO 
CO 

05 P P CD 
O 

P O 
O p 


a> >ip 

tPP o 

CD >i 05 P 
p p G P X5 

05 P d 

£ XX P 

o5 a> 
p ap 
05 CD 05 P 

O P P U 05 

05 

05 <D S 


05 

P 
tr-p 
co a 


.p 

H 


O 
CD CO 


<7> 

o a) pc 
p a) p co o a) p 

P X <L) • p CO CO 

(L)o5UT?cocoo5G 


P 

P 


P 3 

oj tr 
3 co 

cr 

CO o 

O <T\ 

O 

P 03 


£ 

O 


u o d o 

G PT3 C 


d 

CO P P 
O 


0) 


05 


G 
O 

n +j 


P -H T3 
P o5 
o p d 
GPP 
P P CO 

5 G 


O 

O P 
<DP (d 


p 
G 

o a) 

05 £ 

a a 

co P >! 

3 P P 
03 CP tT O 05 P 


TJ 
3 
P 
O P 
G P 


C 
P 

a c 

d d P 
£ P 05 V 

a £ 

0) 

0) P 

05 O 


<D S P 


G 
0> 

a) co £ 

oj p p a 

P 05 O 
co P * — 1 
P <D 


c 

03 

p 


CD > 
p a> 


p c 
£ p 
P 
>1 p 


05 CD O co 05 T3 
CP P P CD CD X 
£ 


P H 
3 
CO 


p 

p 


CD 


TX 

G 


dP p (d 
GPP 


p • — I CPP 05 P top 


p a 
P G 
P P 
O 


CD 
N CO 
CD £ 


O CJ 

a p 


P CD OT3 


CO 
CD 
TX 

P 

> 

O 
P 

a u 

os 


05 >ip P 
P P U P 


CD 

P 

P 


05 
£ G 


CD CJ CO 
CD 

<D P 


CO 3 P 

P CD CT H CO 

P P I P CD P 

O O .X P 

XX 


p 

o 

CD 


in 


co 

05 P 05 05 


o ^ 

2.5 

O-TJ 

Eh ^ 

>i 

P 
O 
P 
05 
P 
O 
P 
03 


0) 
CD P 
C7> P 05 
C 


P 
05 CJ 


05 


3 P 
H 3 T5 co O 
CO tT G 
O CO 05 CO C 


X5 

p a 
p £ o 


CD 


H P 
CO O 


05 
• P 
CO P 
CD CD 
P P 
3 05 
CO £ 
05 

d) CD 
£ P 
P 
CO 

o 


a 

£ 

o 

o 


o o > i 

PQ cj (d P p P 

p O > P 

P to O G O C 

>1 O O 3 p O 

p o t? p p a O 

O P C 3 

P 05 05 P CD C 

05 CD P X5 O 

p p •*. G O 3 P 

o id £ (d an cog 
xx p o a a o 

05 CT O CD 3 G p 


CD C 
CO O 
3 P 

0 P 
05 

1 a 
c o 


PP co P XX COP CD P P 


p 

Oj 


>i 

P 

o 

p 

03 

P 

0 

,c 

ft 

p 

c 

o 

p 

a: 

p 

3 

0, 

o 

p 

a* 


a 


O 


CD 


O 

r- 


G 

o 

p 

p 

p 

T5 

TS 

< 

G 

O 

■H 

P 

05 

a 

p 

p 

xx 

05 

a 

0) 

p 

05 

5 

T5 

P 

05 

ax 

p 

£! 

Cn 

p 

p 

a 

p 

a 

3 

P 

P 

CO 

G 

O 

<J 


P 

O 

o 


CD 

P 

05 

3 

cr 

CO 

o 

o 

o 

Os) 

>1 

p 

CD 

P 

05 

£ 

p 

X 

o 

p 

a 

a 

05 

G 

05 

P 

O 

C 

o 

p 

p 

CJ 

3 

P 

P 

CO 

c 

O 

O 

CD 

XX 

P 

P 

O 


co 

CD 

TX 

P 

> 

O 

P 

a 

p 

o 

0) 

O 

P 

a 

CO 

p 

p 

H 


P 


c 





O 


p 



G 



co 

c 

• 


P 


>i 

CO 

05 

TX 

CO 



i — 1 

fd 

N 

CD 

p 

CD 


o 

p 

N 

a c 

XX 


£ 

o 

CD 

a <u 



CD 


£ 

05 

£ p 


CO 

05 


CJ 

3 

1 — 1 


CO 


CD 

P 

P 

p 


05 

<D 

XX 

TX 

P 

p 



XX 

Eh 

C 

CO 

CO 


T5 



05 

C 



C 

• — 1 


XX 

p 

P 


05 

r — 1 

• 



0) 



P 

CO 

CD 

0) 

>1 


G 

£ 

G 

P 

p 



O 


05 

P 

p 

p 


P 

0) 

P 



G 


P 

G 

o 

O 

0 

CD 


05 

P 

p 

P 

p 

£ 


CJ 

C 

G 



c 


P 

05 

P 

a> 

0) 

0 


P 

N 

U 

p 

3 

p 


XX 

N 

CD 

P 

T5 

p 


05 

CD 

P 

p 


> 


P 

£ 


CO 


G 




o 

CO 

P 

CD 


CD 

TX 

p 

a> 

CJ 



XX 

CD 


CJ 

P 

c 


P 

CO 

O 

o 

P 

05 



o 

P 

05 

S 

CD 


P 

p 




P 


o 

CJ 

D. 0) 

CO 

a 


p 

G 

P £t 

G 




CD 



O 

fd 


a 


tT' i — I 

P 



o 

£ 

G 

• — f 

CO 

G 


XX 

CD 

P 

P 

CO 

P 


CO 

G 

P 

2 

p 





05 


£ 

TX 


p 

CO 

TX 

T3 


CD 


05 

p 

O 

C 

>i p 


P 

XX 

£ 

05 

p 

03 


CD 


§ 


05 

O 


s 


O 

05 

P 

P 




o 

CD 

CD 

P 


p 

* 

CJ 

P 

G 

£1 


CD 

co 

05 

05 

td 

05 


CD 

CD 



r — 1 

P 


XX 

P 

05 

G 

a 


• 

CO 

P 

a> 

05 


CD 

a 


P 

p 

CD 

CO 

XX 

o 

CT 

£ 

05 

P 

3 


XX 

G 

CD 


O 

O 

O 

CO 

P 

CO 

>1 


P 

P 


P 

CO 

r — 1 

CD 

P 


p 

CO 

05 

p 

P 

03 

T5 

03 

P 

XX 


P 

> 

CD 

P 

X 

p 

CD 



P 

CD 

CD 

CO 

CO 

CD 

P 

P 

£ 



CO 

> 

O 

3 


CD 

TX 

05 

P 

4~i 

tr 4-> 

XX 

G 


CD 


CD 

0) 

P 

05 

TX 

CO 

CO 

P 

CD 



C 


P 


XX 

P 

CO 

03 

O 

C 

CD 

CO 

O 

CD 


P 

0) 

P 



P 

c 


£ 

0) 

Cn 

G 

P 

o 

CD 

3 


C 

O 

P 

p 

P 

P 

V. 

P 

P 

£ 

p 

3 

P 

>1 p 

P 

CD 

03 

P 

CO 

p 

(0 

P 

CO 

a 

P 

C 

p 

p 

O 

CO 

p 

P 

P 

> 

X 

a 05 

p 

CO 


p 

<D 



P 

CD 

CP P 


05 

p 

05 

> 

c 

p 

CD 


XX 

P 


p 

CO xx 

P 

& 


05 

a c 

P 

CD 

p 

G 


0 

CD 


> 

p 

05 

a> 

• — i 

CO 

O 

O 

p 

0) 

p 

CD 


P 



• — 1 

p 

> 

CT> 


CD 

G 

U 

3 

CD 

C 

>i 

C 

O 


tr ti 

P 

P 

P 

P 

o 

CD 


CO 

P 

C 

CO 

o 

P 

CO 

05 

£ 

05 

p 

o 


P 

CD 

p 

N 

o 


i — 1 


P 

X 

N 

CD O 

i — 1 

P 

o 

o 

CD 

P 

o 

P 

a 

c 

p 

£ 

a p 



p 

a 


on 

l 

m 


a 

u 



0 


0 


0 


V. 


0 


0 

4-4 

r^ 

O 


O 


4-4 


CD 


H 


rd 


3 


cr 


CO 


0 


0 


0 




VO 


>1 


H 


CD 


-P 


rd 


g 


*H 


X 


O 


H 


a 


a 


rd 


G 


rd 


4-1 


O 


C 


O 


-H 


4-» 

<— i 

O 


3 


H 

Cn 

4-> 

G 

CO 

*H 

C 

73 

O 

H 

O 

-H 


3 

CD 

PQ 

43 


4-4 

X 


CD 

H 

G 

O 


4-1 


CO 

>1 

CD 

H 

73 

0 

•H 

P 

> 

fd 

O 

H 

H 

O 

a 

43 


id 

p 

H 

0 


CD 

P 

*r^ 

O 

O 

3 

H 

H 

a 

P 


CO 

CO 

G 

-H 

O 

43 

U 

Eh 


'O • 

CD CO 

u c 
. *H o 

i3*H • 
CTp <D 
d) *H O 
M 73 id 

c a 

CO o co 

-h a 

a) 

CXJ u 
O 0) *H 

h a m 

4-> *H 4-1 
-H 4-1 o 
73 G 
73 O <D 
< CO O H 
JQ 

co 73 <d 
*h a p 
p m -h 

H 2 


i •!} O 

cup 
O O G 
(0 H -H 

a o 

CO M X) 
CD C 
<U > CO 

o o 
*h a> 
4-4 cn u 
44 C (d 


73 <l> 

C -H >i 
id h J-i 

a> o 

>i H p 
M rd 

O >i M 

P XI o 

rd 

H co rd 
O 4* H 
43 co 
id (d e 
<H p 3 
-H 

a> <d g 

T3H <D 
3 P H 
h p a 
o 3 
G P M-l 
•HCO O 


, M Cn 

o - c 

3 O'-H 
C M 
<D *H M 
, A -H (0 

h o a a) 

O A 
' o n +j 
, • c 

>1 •* <0 c 

M O' -M 

o c ^ 

4-) -H M cn 
nj A U C 

m m o -h • 

* O <D X) T5 

xj x: s 

<3 o 

1 i-q -CM 
0 ) -H o 
C <V T) M ■ 

o -h (0 a> 

-r4 p O r> 
p -H 1 — I O 
IT) H , 

H -H (0 4->* 


73 co co 

C >1 0) 
(d 4-4 CO .a 


(0 -H CO co 
O CO C 
C <0 0) *H 

co O H g 

4 o a-H 

CO H Q4 H 

<d 3 a) 
p M co 
G N H 
CD ^ G H 
6 g O H 

a) o *h s 


Cd C P H 

a) (0 a) 4J 

S (DT3-H 
H 73 

a> o a> 73 


4-4 C0 G 4-4 
CO 0) (0 


, . NT ' — I W W 

® cn m r — 1 ,-h 

o c 10 

° -h tr> o to 

y T3 C -H -H 

— 1 iH "H M A 

-H -O 4-> Eh 


C co O' U 

o <d c -h 

■H T3 M X 
4-> C ^ 0) 
-H H > 
OOP 
O c Hin 
(0 -H OiCN 


1 C H 
73 0)0 

g euo 

rd a. co a> 

-H p 

a 3 73 co 
*H CT C *H 
H <D (0 U 
co O 

S P CO 
H <D G CO 

a) c a> co 

4-4 £ 

co (0 a 73 
G *H G 
(0 4-1 3 (0 
MOD 1 
4-) 0) co 

G 73 

0) O tF H 
Cn -H G O 
(U 44 *H 44 
M a W-H 
O 3 CO c 
p H 0) (0 
CO p O g 
CO O 

Cn G ^ ■*» 
c o aw 


* C0 O 0) 

1 H a M-l c 

x g o 
o) 3 as a 
co a> e 

4-1 HO 
O 43 (0 o 

p 

C -H 73 H 

o 5 a> <d 

-H H 4-1 
P a 0) CO 

■r| *H > G 

H H O (0 
O CO O H 

6 r- ^ 

o) <d e 

73 P 3 73 
CD g *H 
4-1 H -H 3 
O O G H 
G *H 4-1 

woe 

P O 

CO • CO 
-H S p M 
CO 0) 4-1 G 
C G (0 
O • P 

o rd cr 

CO 4-1 
4 * 4-1 O 
H O O 
O cr> G 
IS G r- O 
O -*H 
-H 00 p 
< • 4-> (0 

>1 O (0 H 
4-4 3 H 
-H H 4-4 (0 
H 4-4 O 4-* 
•H CO CO 
O G G G 
(0 O O -H 
4 4-4 O -H 

P 73 
tX» O G 
G 73 3 (0 
*H (0 H 
CO a 44 
CO CO co 
0) 4-) C H 
O G O CD 
O O O C 
H g -H 

a a id 
-H 43 4-4 
73 3 (d G 
C CT H O 

r0 0) co O 


v <D 

C W 3 ■ 
CD g H 
0) 3 
43 M 
73 • 

>1 H ' 

H *». rd 

4-) co 0) 

G C > 1 * 

<D O 

U H (0 . 
a) cu 
H g 0) * 
4-4 

0) Cn co 
> C <3 
rd h S 

43 H 

a co . 
CD g 3 

44 td 0 

cd co 73 • 
co H - 
c <d 
-H co N 
M M Id 
CD 43 
P M 
C C 4-4 | 
D id O 
g P 
a co 
■H cn G , 
3 C O 

cr *h h - 

CD 4-1 H , 

m <d 
73 co tr» 
G 

(d M o 
O o 
H 4-1 O 
CD 

4C COO* 
C CD 04 
Cd -H 

H 4-> O - 
-H P 
> 

* *H CXi 
CO p 3 
C O 
O < CD 


O CD CD 
*H 4-> G 
4-1 CO CD 
•H rtf Cn 
73 * 

O CO 

g co a> * 
3 co „ 

H O O . 
Cd 73 43 
O H i 
•H Id X 
H N CD 

4-4 (3 H r 

U 43 M-l 
CD 

H CO 73 
(D Id c 
(0 

73 73 
G CD co r 
(0 N 4-4 
-H C 
^ H CD - 
CT> O G * 
G cn O 

•h cd a 
a p g 1 

■H (d O l 

a o o 


This project will provide space to be used by direct support personnel to the 
transporter/canister facility. The building will be approximately 5,200 sq. ft. It will 
provide office space for engineers and locker and break areas for technicians. A total of 
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This project provides for construction of an approximately 5,000 square foot 
addition to Building 4207, including approximately 4,500 square feet of raised floor. The 
addition will be built to match the existing facility, and will include required utilities, 
building systems, and interior finishes. Redundant air-handling capacity and uninterruptible 
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This project provides for an approximately 3,400 square foot addition to the 
Engineering Services Building (2104) . Construction will include a pre-engineered metal 
building on a concrete slab-on-grade with gypsum wall board, demountable partitions, suspended 
ceilings, HVAC, plumbing and electrical systems, a chilled water system, and an upgrade of the 
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Required to support the transitioning of NASA facilities engineering designs and 
specifications from the English inch-pound system to metric, as required by Presidential 
Executive Order 12770 of July 25, 1991. 
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Proposed environmental compliance and restoration projects and activities for Fiscal Year 1994 
total $50 million which has been distilled from requests of approximately $75 million. This 
program represents only a modest request in relation to the total requirements for 
environmental compliance and restoration that must be implemented within the next several 
years. Based on relative urgency and potential health hazards, the following listed projects 
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This project initiates the work to provide for the removal, replacement and site 
remediation of the fuel system used by Flight Operations located in Building 211. Leak 
detection and monitoring, spill containment and site cleanup are required to conform with UST 
regulatory requirements. This project provides for the removal of existing tanks, piping and 
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This project provides for the replacement of approximately 4,000 lineal feet of 
aboveground and underground air distribution piping servicing some buildings in the Langley East 
Side. A portion of the PCB/PCT contamination encountered in the Langley storm drain 
system appears to have originated from traps located on the air distribution system piping of 
buildings served by air compressors lubricated with oil containing PCBs . To eliminate the 
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This study project will initiate site activities required to verify, assess, and 
remediate site contamination at the Lewis - Plum Brook Station (PBS), a 6,432 acre site located 
in Sandusky, Ohio. The facility has been identified by the Environmental Protection Agency 
(EPA) as requiring site investigations. Solid and hazardous waste contamination may exist from 
past ordnance work by the Army and research activities by NASA. This initial effort will 
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This project continues a program to replace the underground storage tanks (UST) at 
MSFC. This project will remove and replace ten USTs with an aboveground system that will 
provide equivalent capabilities. These tanks must be replaced to comply with Federal and state 
of Alabama regulations. 
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This project provides the work required for assessment, investigation, and removal 
actions at sites with potential contamination as identified in the Site Inspection (SI) . The 
SI indicates a potential for contamination of soil and groundwater resulting from past 
practices associated with the operations of the Center. 
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groundwater well installation and assessment on the private land is now required. Acquisition 
of the private land will also provide NASA with a buffer zone and eliminate the possibility of 
development and drinking water well installation thereby reducing the potential of endangermen 
to human health. 
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